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Human monoclonal antibody which specifically recognises with 
saccharide chain of carcinoembryonic antigen (CEA). 
Also claimed is hybridoma stain BSRF-S-97. 
USE/ADVANTAGE - The antibody is useful for diagnosis and the 
treatment of cancer. Specifically it is used as imaging agent by 
combining wi th radioactive substances to locate tumour, and for missile 
therapy by combining with anti tumour agent. 

The antibody pref. belongs to IgGI class, has kappa chain as a 
light chain, and is produced by hybridoma BSRF-S-97. 

Lymphocyte from enucleated lymph node of a patient with carcinoma 
of uterine cervix was cultured in RDF medium supplemented with Pokeweed 
mitogen, was made to fuse with RF-S1 cell, and further cultured in RDF 
medium which was supplemented with hypoxanthine, aminopterin, and 
thymidine by substituting the medium with HAT medium every 3-4 days. In 
two weeks, such hybridoma as determi ned pos i t i ve by anti-CEA antibody 
titration was cloned by limiting dilution analysis to obtain hybridoma 
BSRF-S-97 for producing antibody S-97. S-97 was found not to react with 
nonspecific crossreact ing antigen (NCA) but to react with CEA only. 
Also, S-97 was analysed by CELL-ELISA to find that it reacts with 
tumour cells expressing CEA, but does not react at all with tumour 
cells expressing no CEA. 
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cot hM'^y^u-^jimi^o 

[if 3 H-V^ BSRF-S-97. 

[0 0 0 1] 

mm±<Dmm^>m ^^m\tA(Dmm}^^m.m (care 

inoembryonic antigen, CEA ) iZf^^T^^ hM=e y ^ 
[0 0 0 2] 

[ta^cDS^] CEA(iGoId<hFreedmaflD (Gold> P. a 
nd Freedmann, S.D. : J. Exp. Med., 121. 439-459 (196 

5) ) iz^':>xM.^^f^-$nr^^^mmi s o^a^}Uh 
c E A^^M-r^msa^fij^:^f^^vi z. tf}^m^nx\^^ 

^» ^^XCEA\^lE^A<Dlk^l,znyk^^lH^ntjil^^ 

f)^. z.tii^<Dm^^<DffiL^\z^t^i^^mmx^i^mzmi>b 

>^\zmm^'-ti-tvxij:<mm'^tix\^^^. tr^^ 
< (Dmmmf)^ c e a ^ m^-t^ zlll^cba ifo^^m z: 
niEyCDmrnm^zMm-r^z^^mrnvx. r-fvh-y 
xmmLfz^cEA^y^u-i'jvtfii^^^m.mizn^ 

j^y-i ^-i^>ifmmz^m.cKA^mt^<fm-^n 

TVi^ (Larson, S. M. : Cancer Res.. 50. 892s-898s 
(1990) ) o 

[0 0 0 33 z<Dj:o[z^cBAm,mtmm^-^^^\r^tz 

(Hannaarstrom, S. et a!. : Cancer Res. , 49, 4852-4 
858(1989)) o VA^i.Uf)^S^^(D^CEA^y ^a- 

'^)Vifimt. Ko6am^z^^im<D\ihm'ey^a—^jv 

aoda. K. et al. : Arch. Surg.. 125. 1591-159 

7 (1990)) ^m^^x-r^x^^:^co^ / ^ri—i-ji^m^ 
Tfe-pfco ^fcKoda^cDffei^tzts, ^e>n/tbh^ty 
^u-i-)uifi^(Dmvi^^m^t)m^i^nx^i^'r. * 

[0 0 0 4] CEAizM^^'ey^a—rJiVii^fj^^ c 



(2) #51^7- 1 2 6 2 9 9 

2 

E A:^^3SOD^|^^^^^?&f^|^CD^5^J^5i^ t UT^:^ 
U^mx^^ Z t\mi^:^^\zU^X^^^i^^. A^l^tcS 

t htft'^ (Enman anii-mouse antibody : HAMA) i)^ 
^mmzm^^n^ (Morton. B.A., et al. :Arch. Su 
rg., 123, 1242-1246 (1988) : Buchler. M. et al. : 
20 Dtsch. Med. Wochenschr, 113, 374-380 (1988)) . Z 
(DHAUAn^-^Vfz^^T.m^yi^a'—rJl^ifi^^^ 

^X}f:S:^^::^mtfiCKA^y ^a-i-)\^tnW(0^m^^ 

^f^^;^l^f^^^^n (Beidler. C. B. , et al. : J. lEnmuno 
1., 141, 4053-4060(1988)) , H AM ACD^fi££5I^^ 
Z.'rtnm^^^Zoi:'r^U^i)^-^nx\.^^ij\ TOX 

m.mz^^'r^trimm^m^<Dm.mmtm-:>x:^iom:^ 
20 mummz\%^-r>x\*^-u\^^. —-^^ th^^y^n— :^ 

[0 0 0 5] TOX^^y ^7n"^;uin^^j^^-r^/N 
^-^^yv—^^m^ohT^mizn. ^<cDJg^. 
t.u^mn^^^^\t.tmws-E^^^7.<D^Mz^m-r^ 
ztxz^^x. m.mz^^'^ntz.s^) >nm^^%\zn 
^zt.i)^x^^<Dx. zLn^m^x^m^m~r^z.i:.t^ 

^^yi^u-^yviji^^n^zhnmrnx^-ofzi. 
[0 0 0 6] -^5. )^.Qzxt^m\t^E'^±mt.m,mm^z^ 
s-r^cEA&i^>^M75^s?^o. z<Dm%f)mmu^<D 

^^.>\zm^<%<DX^^^L^^\^tzhX\^^ (Garci 
a. M.et al. : Cancer Res., 51, 5679-5686 (1991) 
)o Z<D:Zhf)^hCEA(DmWi^m^t^^J ^X^ — 

^jx^^mtmo^nis^. ^m\zm^x^mh^?.hnx^.^ 

[0 0 0 73 

m^^^. zfi^x-s^n^^mmmx^^tz^cEA):^ 

(DX^^. 
[0 0 0 8] 

\z^^x^M:m^(D^^. y^mM^^s^r^\z^'Drc. 
[0 0 0 9] gp^> cEA^a^mm^mm-r 

30 [0 0 1 03 ^^mo:>^m^m^<Dft^^a':fo>^^ 
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(3) 

3 

[0 0 1 1] :^mm(r>}::hm'ty^U — i~)Vtnmt. fa 

[0 0 12] mt-^nrz.^)>/m\t. ^^t^. bb^^ 
[0 0 13] -EB^^ )V7s^^)>nmzmyk'^^mtt 

^timiiV'CUmA.\tm\^^on^(r>^m (Boylston, A. 
W. , et al. : Scand. J. Immunol., 12, 355-358 (198 

0)) timvfibri^. 

[0 0 14] mmM'^\t.m7i.ti^m^\ moyjm (Kamei, 
M.. et al.: Eur. J. EpidermioL, 6, 386-397 (199 

R F - S 1 tffc^T^^iff ^ U V% 20 

[0 0 15] EB'>>r;i^x©s^, t)U<taiMggfii^^ 
^z^-oxm^tiT^mmmz-Di^^xu. ^rmm^'r^ 

^ u—^yvm.^^M^X^X^^^fi^l^ii^oym^^'fy 

^^m^\Z^r^mm.~^^ZhL\ZX,^X^fS.^. ZiD^"^ 

n-x\-mn^m^uE(T>^^-:=~y^^^^^'Dz.t.\z 
nrc^a~->:&. mxi^mikmi^m (m^\tmmmmz 30 

m^^n^K i^m±m'^^i^^^t\z^o}:ihm'E/^ 

mm'^m^'^t^'^^ztL\z^ri^m\zm^x^^. 
[0 0 16] :^^B^cot hm=^y ^u~^)VtK^^^m 

^^n^nm^^mmtrnzw-^ 5^10^250 \^x^ 40 

l£^tl. mt^mi"^ PERM P-13920 X$>^J\'i~:f^) 
V^BS RF-S- 9 rxSb^o 
[0 0 17] 

mmm] i^Tizmmm^m^fxy^^m^M^^mizmm 
[00 18] M-mm-^ 

(A) /v-f P^U K-V(Df^M 

i^'Bm^mmm(o^m<Dm\zm^nrz.^}>/m:/)^^. fi 50 



4^5i¥7- 1 2 6 2 9 9 

4 

coU-Paque(Pharmacia?±. X-^x— ^fflt^^^^a^M 

5x10= i^^/mli:;^^ck^{r, RDF^lfe (RPMl 
1640v Dulbecco* s modified Eagle medium^ Ham' s 

Fi2^^n-Fn2:i:i izw^vft^mmm) izio% (o^ 

mj^iSsim (FCS) , P o k e we e d^-f I — z^:iz> 
(lO.OOOfg^lf?) (Gibco ^fc, T>^Vti) ISlZS SxiO'^ 

M <D2 ~y^)].:fy-fh:ii^ j-}]^^mMLrzmm\zmm^ 

L:tc :Z<Dmmmmm^24-ve\\ yv~h (Palconpla 
te. Bee ton Dickinson and Co., T^^Oil) <D^^:c)V 

^2.7x19' mommtimi^^rLrc. z<D0>/m^ 

1.3X10^ iStDRF-S 1 i^Jia^ (Kamei, M. . et al. : 
Eur. J. Epideraio!.. 6. 386-397 (1990) ) iSr, 

\zm\immM^^^±rc. u^vk. mm^\ 5%fcs^ 

SORDF^MiCig^b, 9 e^mJU::?^!/— h (Falcon) 
\z6^^l.m^^n'Dtc. ^Btsl^^-tfV^^V (100 uH 
) , y^5"U> (0.4 MM ) . (16/iM 

) mS\ 5 %FC Sa§;SraRDFl^jfe (JE^THATig^ 
i:l/^-9) ^ilDX> MtC3 0^JCHAT^^-e^ifi3iJ^feL' 

V>fc^* (il^THTl^:^i:l>'5) tClg^3^Ml>. 

fl±m4'CifelCEA^^^COM!5^^fT^7^C. SteliSS^ 
^fcgPjffl^^ (EL I SA^) \Z^r^n->tZo 

[0 0 19] (B) EL 1 SAm 
gap^-f A/yU—h (KAXISORP, NUNC^t. 5'>V- 
^7) O^^ji^MZl Mg/ml^DCEA (b h::^]^JScr)jffB^ 
te^ffii^^fflViTGo 1 d aiF r e e dma n n(D:^m 

mw) ^~u^^i^rcyim\zxnu) ^soui •r':>m 
mv. 4x:izxi^n—'T^>^hft. oymmmit± 

m^MT^-O.OSX Tweeo 20 (PBS-Tweeo) izXim^^ 
0.1% 4^ifiLM7;i'>^^>^UUPBS-Tween mmx^a 

y^y^^rf-ofc. ^cD^oizvxcEA^mmitt'rz. 
:/u-h(DOjL)i'iz. ±iaA-e#^n7t/w i^-^ 
<Dmm±m^oiL i ^mxx 3 7 ^ct i NrPem^Ji^^ii-fc, 

PBS-Tween »ZTi!ft^^2 LT^^t-^^v-y— fe' 
mmtri}ih\gG iU^tfi^ (Tago. Inc.. y^U;^7) <£*D 

$e,t'3 7'c-ei!i#m^jt;^itrc. 

T^^O. Smg/ml 2,2' -aziDO-bis(3-ethylbenzothiazoi 
iDe-6-sul fonic acid) diajnmonium salt— 0.003X H 2 0 

2 -o.iH o>m^x.>^mm-m (vm.q ) $:ioo Ati 

o^^Bm^M^X^Jc^^W±L. 415niD ©©^^^v 

^ ^u^\^—v^m\- (MPR-4, Mv-w^^m 
\zxm^\^t^. 

[0 0 2 0] (C) ^U-->^ 
iilEEL I S Amz^^^^.t.'n'^^tlt:iO :c)V^(Dm 
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0. zmiiu^^o\zmm^mm:VxmM^mmv. h 
Tigifi-ci^^-r^a 1 OTjiib 1 4 Bmzmm(D±^i}m 

(BS RF-S-9 7) ;i)^#^n, C^T^^^^T^^y i^? 
!7U-^)Vm^^ S - 9 7 ta^i^-S 

[0 0 2 1] #^n^ct h^^yi^n-t-ii^iaf^^o-y-r^ 

^yX^ Human IgG Subclass EIAKit (Binding Site 
Co., T>U;^J) tC.i;Dl^^fc^:ia, IgGi T^OS 

[0 0 2 2] 11:!^^ 2 

(A) Nonspecific crossreact iog antigen (NCA) 

NCA(d:iE^m]^ti3ic?5^-r-S^>/'^^?mi?^0. CE 20 

:^;V^^l#: (S-97trL#:) ©NC A i:<D3^^S;S:^±^E L I 
SAJi{CcfcDSl^-^:;?to C<7)l^:^. S-97ia:^tiNCA<i:^ 
It-^-f. CRAa)^tK)^--t^^t.tmf}^hU-of:i m [^1] 

1) o * 

mum 



* [0 0 2 3] iB") ^m(K>mmm^t.(DK^>.^ 

S-97^^C0^M^J37ttT^^^&^^CELL~EL I 

s A^tCc±:t5ii^7to y3m\t.. m^o:>mmm.w^9 

ji)V^V-V (Falcon) tZT^^Uv ^m\zm\Z±^V 
^^iSHrjlCPBS-Tveen T3lHJSfe^U;to JEA^ODCELL 

-EL I sAiiti. EL I s Amhnm(Dm^^rf^ 

fCo CELL-EL I SAiCi:Oa^(^>^i^J?a^tC^-r 
^ S - 9 7 Ja^OS^S^^I^ L/cijg^, ^iri^iJC E 
A<^^i^LTVi^JS*SJ^^(wJiM^-r^;^^. CEA^^ 

^■ot^ (^1) , ;iiOC^fi2^^#;^tCEAlC^LT^ 

1 <Oi^^t3:CEA&%^LTV^S^Iffiflg^-e^oTt>^£^ 

f^CEAfrj:':^ T ^M#^7:»^Sl£;t" ^ © i ^it£: U ;^cC V ^ 

^ <i: -5 iC 2^ifii^75^ C E A 4^ CDJi«g^^ ^^l^r ^ ^ -5 

[0 0 2 4] 



s ^mw 

(A420 ) 





SNG-M 




0. 000 




SNG-n 




0. 0D3 




SKG- I 




D, 094 




SKG-II 




0. 178 




SKG-Illa 




0. 003 




SKG-IIIb 




5. 002 


w m mm 


RMUG 


+ 


0. 152 




SKN 




0. 000 




GAK 




0. n\ 


g s iWj sa » 


MiCN-45 




I 531 




C-l 




0. m 


m m m m w 


PC-lfl 




Q. 568 



nsds-mmmizmmv. i o orzizi o^m^^vxm 
m^mmLTz. z<7:)m\zLxm^nrcmmmmm^. m 

50 ^CEA*3.tU:MKN-4 5 0i^^±mt^^{c:8%/t^U 
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<r>^^ (LaesuDli, U. K. : Nature. 227, 680-685 (197 

0)) icicD^M^iftbrco "^^wwk. %mz^y)f)v 

n^no^i^^ (Ji) J , PP41-57 (1987)) tCcfcOS-97|a 
^ n h □ -fe ;i/ D - X O > / 1 ^? M ^ ii^ 
fco i;^^#:tUTA^r^U H— V(7?^il±?gt>L<(i 
^36taCEAia(*: (DAKOPATTS . x>V— ^7) , 2 

(Tago, inc , y^U;^?) L< ti^;l':t=^^ bf^ 
1601^^ IgGOi^ta^f^ (Bio-Rad Laboratories. T;^U 
;^7) -^m^^fz.. ::cOjie:^S-97la^tSMKN-4 5CD*SJ^ 
^ rXig ^ ± ft ^ ^ > / ^ ^ M ^ 35 ^ C E A I C © ^ 4^ 
S&5tcMl£:-r^;zi;0^4^jofc (02) o 

[0025] (D>S-97 m^iim^t^ C E Aff'CO 

S-97in^^;0^^-r§CEACO^^7Sf^, 3^>A^7^T-^S 
75^«i^-e^^;&^^ii-C^yti6iC. EL 3 SA^£<^ffJ^b 
rc]^#S^M@^^fT^:feo *-r> Coligan tToddO:;^^ 
(Coligan, I.E., and Todd, C. W. : Biocbemistry, 14, 
805-810 (1975) ) EC J: C E 

A, :fcci;rXMatsuoka^©:^^ (Matsuoka, Y. et al.: I 
Dt. J. Cancer, 21, 604-610 (1978) ) \Z.^r>^>n^ 
.Mae5^^<^>^^5f^L;^cCEA^^MU:t, i;^cRi£:^U 
X25Mi OS-97^a^^fS^:25fiIOS>^rC0^gJ^cD!|g^:$:> 




(5) #535^7-1 2 6 2 9 9 

(B) i[^^izs^E;^ff-^Aco c:co*gjl:7^v~hic:=3- 

h^n/tCEAiS-97tfL*^£DSir^fi, lt^gB5^C[>^^53^ 
^UfcCEAICjzi-oT^M^Sn'r, 3S$tC3'>A^7^^ 
5^<0^^i>^LfcCEA^;fBI^^;ii:iCctDffi§^nfc 
(13 3, ^4) , ^CO::t;Cii^S-97tn:^l3:CEA4»<7>tt 

[0 0 2 6] 

mm(0%m :*:^Bi[trj;-5taCEAt: hH^y^^n- 
j^? :h;i.^^$:t5CEA4'Oli^g^^^i|^S65{Z^i§fi'r^O 

[13 3] ^3 ft, ^n— :J-;i/in:^tCEA<D 

[S4] 13 4 (i, ^7D— ±;^tn:^^tCEAO 




O.t 1.0 10 100 1009 IttOCG 
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^m^7-l 2 6 2 9 9 






O.t t.a to 100 tQ30 lOCflO 

Added CEA cone e<it rat ion ing/m^^ 



(SDlnt.Cl.^ 

// A 6 1 K 39/395 

C 1 2 N 15/02 

G 0 1 N 33/574 
33/577 

(C 1 2 P 21/08 

C12R 1:91) 
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